Schematic diagram of the double-crossover (DX) tiles. Methods: Quantitative analysis of DXL damage by alpha radiation.
Schematic diagram of the double-crossover (DX) tiles. Figure S2 Schematic diagram of the experimental setup for radiation exposure of a doublecrossover lattice (DXL) thin film. Figure S3 (a) PG+ DXL without UV and PG+DXL with UV light (λ=254 nm) exposure at d = 1 cm and t exp of 10 min. (b) AFM image of UV exposed at d=1cm and time 10 min. and dotted line indicates the crystal boundary (scan size 1´1 mm).
Table S1
Sequencing pool for the DX tiles. Table S2 Sticky-ends for the DX tiles. Table S3 Experimentally observed track density on CR-39 for an exposure of 1 hour as a function of distance from source.
Figure S1
A schematic diagram of the double-crossover (DX) [DX = (DX-1) + (DX-2)] tiles. Each tile consisted of four strands DX1-1, DX1-2, DX1-3 and DX1-4 for (DX-1) tile and DX2-1, DX2-2, DX2-3, and DX2-4 for (DX-2). The complementary sticky end pairs are shown as Sn and Sn' in sequence drawings (blue). Table S2Sticky -ends for the double-crossover (DX) tiles shown in Figure S1 5' to 3' 3' to 5'
Figure S2 Schematic diagram of the experimental setup for radiation exposure of a DXL thin film. Methods: Quantitative analysis of DXL damage by alpha radiation
M1. Definition
l DXL structure consists of two repeating tiles, DX-1 and DX-2. l Each DX-1 and DX-2 tile is made up of four DNA strands. l A pair of DX-1 and DX-2 tiles is referred to as single DXL unit.
M2. Total number of DXL units on the surface
l The size of the substrate is 3 mm × 3 mm. l The total DNA film area = 9 mm 2 = A tot l The size of single DX tile is 5 nm × 12 nm. l Then, total number of tiles on the surface is Am source electrodeposited on an SS disc of 58 mm diameter though our DNA substrate is only 9 mm 2 (= 3mm´3mm), placed at a distance of 1 cm from the source. The alpha radiation of ~5.5 MeV is attenuated by 1 cm air to ~4.5 MeV. Considering the geometry as cylindrical, the fraction of surface area of the DNA substrate to the total cylinder surface will be (     (π  ) π ). Substituting R = 29 mm and L=10 mm, this fraction is about 2.02 × 10 -3 of the total fluence or 2407 alpha particles per hour.
Experimentally determined track density (TD) on the CR-39 solid state track detector for exposure of 1 hour at varying distance is given in Table S3 . On this basis, number of alpha particle tracks on the CR-39 of 9 mm 2 (corresponding to the size of the DXL sample) is 2094. Considering that all alpha particles may not register tracks and the precision of measurements in the solid state nuclear track detector is in the range 20-30%, there is reasonable agreement between the observed fluence and calculated value.
In view of the limited thickness (0.6 nm) of DXL sample, all alpha radiation reaching the sample is not fully absorbed. Therefore energy available to cause damage (rupture of hydrogen and chemical bonds of DXL sample) is only a fraction of 1.7352 ´ 10 -9 J (2407 × (4.5 × 10 6 eV) × (1.602 × 10 -19 J/eV). Considering the energy required to rupture hydrogen bonds in 69 base pair of AT and 79 base pair of CG present in one DXL unit is 6.13x10 -18 J, hydrogen bonds of millions of DXL units are likely to undergo rupture. In addition, chemical bonds of the functional groups like phosphate, C-N and C=C bonds of AT and CG are likely to be damaged as a consequence of alpha radiation exposure. It is obvious that the damage observed in the present work as seen by Raman spectra and AFM images is caused by the breaking of only a small fraction of the chemical / hydrogen bonds present in DXL sample. It is noteworthy that the resultant change in reflectance intensity of DXL sample is significant and can form the basis of an on line sensitive detector of alpha radiations. 
